Recent human capital theories predict that labor market frictions and product market competition influence firm-sponsored training. Using matched worker-firm data from Dutch manufacturing, our paper empirically assesses the validity of these predictions. We find that a decrease in labor market frictions significantly reduces firms' training expenditures. Instead, product market competition does not have an effect on firm-sponsored training. We conclude that increasing competition through international integration and globalization does not pose a threat to investments in on-the-job training. An increase in labor market flexibility may reduce incentives of firms to invest in training, but the magnitude of this effect is small. Abstract Recent human capital theories predict that labor market frictions and product market competition influence firm-sponsored training. Using matched worker-firm data from Dutch manufacturing, our paper empirically assesses the validity of these predictions. We find that a decrease in labor market frictions significantly reduces firms' training expenditures. Instead, product market competition does not have an effect on firm-sponsored training. We conclude that increasing competition through international integration and globalization does not pose a threat to investments in on-the-job training. An increase in labor market flexibility may reduce incentives of firms to invest in training, but the magnitude of this effect is small.
Introduction
On-the-job training of employed workers is important because a high-skilled labor force stimulates economic growth and facilitates sectoral adjustment of the economic structure. To the extent that investments in training of workers are good for labor market performance and economic growth, it is relevant to understand the main determinants of these investments. Firm-specific characteristics will influence training investments as firms may differ in their propensity to hire less skilled workers and invest in training of these workers or to hire more skilled workers and provide less training. And, there are also common determinants of firm-sponsored training related to market imperfections. An increase in competitiveness of the product market may affect training investments while more flexible labor market will also reduce investments in training.
Our paper focuses on the effects of labor market imperfections and product market competition on training. From a theoretical point of view the effect of market imperfections can go either way. More competition in the product market may reduce training because profits and investment funds go down, but it may also increase training if a better skilled workforce makes the firm more able to compete with other firms. Similarly, the effect of labor market competition can go either way. A higher labor mobility may increase the need for training but may at the same time reduce the willingness of firms to make the investment in training because with a shorter job tenure the pay-back period is reduced. If market imperfections influence firm-sponsored training, training subsidies or regulation may be justified on the basis of wellfounded arguments. Firm-sponsored training stimulates human capital accumulation and thus has a positive impact on productivity.
As discussed in more detail in the next section, previous empirical research on firm-sponsored training focuses on the effects on wages and productivity. So far, the effects of institutions, including labor market frictions and product market competition, have not received a lot of attention. Yet, in a changing economic environment in which labor markets have a tendency to become more flexible and product markets have a tendency to become more competitive through a process of international integration and globalization, these relationships are very policy relevant. Our paper focuses on the question how firm-sponsored training is influenced by labor market frictions and product market competition.
Our empirical analysis is based on Dutch matched worker-firm data. The worker data are informative on individual wages and labor market transitions by which we estimate the degree of labor market frictions. The firm data are informative on firms' revenues and costs by which we estimate a product market power index. The estimation strategy to identify the impact of these indexes on firm-sponsored training exploits their variation across markets and over time. We use econometric techniques that control for firm unobserved heterogeneity and we perform robustness check to test whether the results might be biased by too strict parametric assumptions. We find that a decrease in labor market frictions significantly reduces firms' training expenditures. Instead, product market competition does not have an effect on firm-sponsored training. From this we conclude that competition policy and increasing international competition will not pose adverse effects on firm-sponsored training of workers. An increase in labor market flexibility will lead to a lower training incidence. However, the size of this effect is rather small compared to the cross-sectional variation in the incidence of training.
Our paper is organized as follows. Section 2 reviews the related literature. The data are described in Section 3. Section 4 presents the indexes of market imperfections we use to test non-competitive training theories. The econometric model and estimation results are presented and discussed in Section 5. Section 6 concludes. Becker's (1962) seminal paper on investment in human capital distinguishes two types of onthe-job training: specific and general. The former is useful only with the current employer, whereas the latter can be exploited also with other employers. Under the assumption of perfectly competitive labor and product markets, Becker (1962 Becker ( , 1964 shows that firms are unwilling to finance general training. Indeed, since workers are perfectly mobile and general human capital increases workers' productivity even at other employers, the current employer investing in general training will not be able to reap any of the future rents. Since workers have the right incentive to invest in their own general training, they will pay the cost and choose the first-best level of training.
Previous studies
There is however empirical evidence emphasizing that, although many training programs are general (Harhoff and Kane, 1997; Acemoglu and Pischke, 1999a; Loewenstein and Spletzer, 1999) , employers sponsor them (Loewenstein and Spletzer, 1998; Barron et al., 1999; Green et al., 2000; Autor, 2001; Booth and Bryan, 2005) . Hence, why do firms bear most of the costs of training? This question has inspired new theoretical models of training that depart from the Beckerian assumption of perfectly competitive markets. As originally pointed out by Becker (1962) and then by Acemoglu and Pischke (1999a,b) , in case of labor market imperfections all the forms of training might be turned into being de facto specific. In words, as soon as firms have, for instance, some oligopsonistic power, workers are not paid their full marginal product when they change job and current employers can reap some rents. If training raises workers' productivity by more than wages (wage compression), employers have incentives to sponsor general training because it is profitable to do so.
Non-competitive theories of training have highlighted different sources of labor market imperfections leading to wage compression and firm-sponsored training.
1 First, there might be search frictions, so that it is difficult for workers to quit and find a new suitable job (Acemoglu, 1997) .
2 If an employee takes time to find a new job that rewards her general training, the current 1 See Leuven (2005) for a detailed survey of the theoretical sources of imperfect competition leading to wage compression and firm-sponsored training.
2 See also Shintoyo (2008) for a search and matching model with firms that create job vacancies and are willing 3 employer can momentarily extract rents from the worker and recoup the training investment. A second source of labor market imperfections is the presence of asymmetric information between the current employer of the worker and other firms. The information asymmetries might be about the amount of training the worker has acquired with the current employer (Katz and Ziderman, 1990; Chang and Wang, 1996) and/or about workers' ability (Chang and Wang, 1995; Acemoglu and Pischke, 1998) . Potential future employers might be unwilling to pay workers for ex ante unverifiable productivity. This generates ex post informational monopsony power and makes it profitable for the current employer to sponsor general training. According to Manning (2003) a perfectly competitive labor market is likely to deliver an efficient level of training as no potential future employers of a worker can expect to make profits on them. However, also a very monopsonistic labor market will deliver an efficient level of training as there are few future employers to make profits out of the trained worker. Stevens (2001) indicates two main theoretical reasons for failure in the training market. The first is the limited access to capital markets which prohibits workers to borrow against human capital. The reason for market failure is imperfect competition in the labor market which may lead to underinvestment. Firm-sponsored training may also be influenced by competition in the product market. Gersbach and Schmutzler (2006) designed a model characterized by a three-stage game and oligopolistic product market competition. In the first stage firms decide how many workers are to be trained. In the second stage firms make wage offers to trained employees and workers accept the best offer. In the last stage, firms engage in oligopolistic product market competition. Under the assumption that training increases employees' productivity, an additional trained worker in the own firm increases the own productivity and weakens the competitor. Considering that a reduction in training activities results in an increase in trained workers' wages, firm-sponsored training arises as an equilibrium outcome since firms prefer to train workers to keep lower ex-post wages, rather than paying higher wages to poach them from the competitors. Gersbach and Schmutzler (2006) argue that the softer the competition, the higher the training incentives since poaching is more costly. However, Brunello and De Paola (2008) show that the relationship between product market competition and training can be ambiguous: if an increase in competition affects the proximity of workers and firms, the negative effect of poaching on training can be compensated by positive local agglomeration effects.
Few studies have attempted to directly test the predictions of non-competitive models of training. Autor (2001) focuses on temporary help supply firms in the US, finding that firmprovided training increases with product market competition. Bassanini and Brunello (2010) examine 15 European countries and 12 industries finding that an increase in product market deregulation generates a sizeable increase in training incidence. Görlitz and Stiebale (2008) find instead no significant effect of competition measures on training in Germany. Muehlemann and Wolter (2007) and Muehlemann (2008) find that Swiss firms are less likely to provide apprenticeship training in dense regional labor markets, where the probability that workers are to sponsor general training.
poached by other firms is higher. Brunello and Gambarotto (2007) find that in the UK firmsponsored training is less frequent in areas with higher local employment density. Bassanini and Brunello (2008) find that training is more frequent when the wage premium is smaller; they argue that this result contrasts with Beckerian predictions but is not inconsistent with training models with frictional labor markets. The aforementioned non-competitive models of training assume that the difference between productivity and wages is increasing with training: this is confirmed by the empirical evidence in Gerfin (2004) . Barron et al. (1999) find a large impact of training on firm's productivity growth and an extremely small impact of training on wages. They claim that this suggests that firms pay most of the cost and reap most of the returns to training. Finally, Acemoglu and Pischke (1998) empirically tested some implications of their theoretical training model with asymmetric information, finding support from the data.
Firm-sponsored training
The data we use in our empirical investigation are gathered by Statistics Netherlands at the level of both workers and firms. We use information about firm-sponsored training at the level of firms, i.e. whether or not firms participated in training of their workers, and if so how much money was spent on this.
3 The firm data are also used both to compute the product market competition index at the 3-digit SIC industry level and to infer its impact on firm-sponsored training. The firm data come from the 2000-2005 waves of the Industry Production Survey (PS). All the Dutch manufacturing firms with 20 or more employees are in the PS data. Units smaller than 20 employees are instead representatively drawn from the corresponding census population. We focus on firms larger than 20 employees. About 7,000 such firms are surveyed each year, which results in about 35,000 observations in the period [2001] [2002] [2003] [2004] [2005] . We lose indeed one time period, as the market imperfection indexes enter the reduced form model for training with a lag of order one. We deleted observations with missing values for some variables used in the econometric analysis and we retained firms with multiple time observations. This results in a unbalanced panel made up of 26,707 observations for the time period 2001-2005, corresponding to 6,647 different firms. Appendix A provides more details on our data, including sample characteristics. Table 1 training. If we look at the expenditure in training conditional on sponsoring training, we can see a different scenario: the conditional average expenditure in training has slightly increased over time, going from e340 in 2001 to e360 in 2005. Table 2 provides some characteristics of firm-sponsored training in our sample. As said, participation in training increases with firm size from 49.6% in small firms to 84.7% in large firms; expenditures show a similar pattern. Firm-sponsored training does not seem to be correlated with expenditures on temporary work agencies, while there is positive relationship between expenditures on R&D and firm-sponsored training. Whereas 57.2% of firms with no R&D expenditures participates in training, 80.5% of the firms with more than e3000 R&D expenditures participates in training. This suggests some complementarities between R&D and employers' propensity to invest in training.
The labor market friction index is based on worker data, which are from the 2000-2005 waves of the SSB Jobs (Social Statistical Database of Jobs). They contain information on all the employees working in the Netherlands including sector, 4 job starting and termination dates, monthly wage, and working hours. Since the paper focuses on manufacturing firms, we retained only employees that in each cross-section work in the manufacturing industry. Then, we retained individuals between 15 and 65 years of age and we deleted observations lying in the first and last percentiles of the wage or working hour distributions. We end up with yearly cross-sections of about 340,000-400,000 individuals each. Concise summary statistics on hourly wages and job durations are reported in Table 1 . Real hourly wages do not change much over time, while average job duration does not show much variation either. Appendix B-1 clarifies in detail how we exploit the information on wages and job durations to estimate the labor market friction index, also reported in Table 1 .
Market imperfections
This paper is aimed at understanding the effect of market imperfections on firm-sponsored training. We define both labor market and product market on the level of the 3-digit SIC industry classification. Whereas for product markets the industry classification is rather straightforward, for labor markets the issue of market definition is more complex. One practical reason for our choice is that the labor market definition should be such that it is possible to match the estimated measure from worker data with firm data: the firm data we have can only be stratified according to industry and not according to occupation, education, or area of residence.
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In order to approximate labor market imperfections, we estimate an index of labor market frictions based on the rate at which job opportunities arise as a fraction of the rate at which they are needed.
6 If λ is the employees' job offer arrival rate and δ is the job destruction rate, the frictional indicator φ is defined as
and takes therefore value on [0, 1]. If no jobs are destroyed there are no labor market frictions; if no job offers arrive there are maximum frictions in the labor market. The frictional index is supposed to capture those mobility costs, information asymmetries, institutions, product market turbulence, and labor market congestions that make difficult or unlikely for a worker to move to another job or to receive interesting wage offers from other firms. Hence, the higher the value of frictional index φ in a market, the higher firms' willingness to sponsor training.
The labor market friction parameters are estimated separately per each 3-digit manufacturing sector and per each time period of the window 2000-2005. Columns 5 to 7 of Table 1 reports the corresponding summary statistics (the details of estimation procedure are presented in Appendix B-1). The monthly job offer arrival rate λ increases until 2002, when it reaches its maximum average value (0.0097), and then declines gradually up to 0.0072 in 2005. The monthly job destruction rate δ does not display much time-variation on average and ranges between 0.0047 and 0.0049. The frictional index φ is almost monotonically increasing over the period under study and reveals that, in the manufacturing industry, the average labor market friction has increased, going from about 0.40 in 2000 up to 0.51 in 2005.
There is substantial variation in φ over time and across sectors. The scatter diagrams in the top of Figure 1 show the cross-sector variation by plotting the fraction of firms investing in training (left panel) or the average expenditure on training (right panel) in each 3-digit sector and the average labor market friction. There is a lot of variation in both the labor market friction index as well as in the investments in training. However, no clear pattern between firm-sponsored training and labor market frictions seems to emerge from raw data and across sectors.
The indicator for product market competition is also estimated separately per each 3-digit manufacturing sector and per each time period of the window 2000-2005. The product market competition index used in this paper is the one proposed by Boone et al. (2009) : the profit elasticity (PE). In words, PE is the percentage variation in profits due to a percentage increase in marginal costs. The last column of Table 1 reports the corresponding summary statistics (the details of estimation procedure are presented in Appendix B-2). We find that, overall, PE is of about 7.8 on average: a 1% increase in costs leads to a 7.8% reduction in profits. This is very much in line with the estimation results in Boone et al. (2009) . It can also be noted that PE has increased over time, meaning that in the Netherlands competition in manufacturing has become tougher on average. There is substantial variation in PE. There are sectors where the PE is lower than 1 and sectors in which profits are more than halved by a one percent increase in costs. As for the estimates of the labor market friction index, the bottom graphs of Figure 1 shows no discernible pattern across sectors between firm-sponsored training and profit elasticity. The market imperfections measures estimated in this section point out that in the period 2000-2005 the Dutch manufacturing industry has become more competitive on the product market side and characterized by an higher degree of frictions on the labor market side. This is a scenario that is compatible, for example, with the case in which the domestic product competition has become tougher, maybe because of less strict barrier policies, 8 whilst labor 5 Econometric modeling and estimation results
Our model
As discussed in Section 3, a large part of the firms in our sample do not sponsor training. Hence, our dependent variable is partly continuous with a positive and large probability mass at zero investments in training. When modeling such a response variable, it has to be taken into account the presence of a corner solution outcome. Usual linear estimators are indeed generally inconsistent if applied either to the entire sample or to the sample for which the outcome variable is strictly positive. Denote by y it firm i's investment in training per unit of labor at time t. The corner solution outcome regression model for panel data with firm unobserved effects is
where x it is a set of firm characteristics controlling for firm heterogeneity and including the market imperfection indexes (stratified at 3-digit SIC industry level), c i is the firm effect, c t is the calendar year effect, u it is the error term, and β is the vector of unknown parameters. The calendar year effects are included to account for cyclical variation in firm-sponsored training, which may be due to variation in resources or labor turnover. In recession firms may face tighter resources, and in recessions there is less worker mobility and therefore less need for training of new workers. The market imperfection index enters the training equation with a lag of order one. We are implicitly assuming that the timing of events is as follows: i) first, the firm management observes the situation and the development of the market during the current year; ii) second, it reacts accordingly by planning the workforce training investment for the next period.
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From the data we observe (y it , x it ). In the benchmark model we impose parametric assumptions on the distributions of c i and u it . The former is such that it allows for dependence between c i and x i = (x i1 , . . . , x iT ) . More in detail, we use a Mundlak (1978) version of Chamberlain's (1984) approach. Correlation between c i and x i is allowed by adopting a correlated random-effects specification:
where x i is the time average of x it and ξ is an unknown vector of parameters. The error term u i is assumed to be normally distributed N(0, Σ) and independent on (x i , c i ). Then, model (2)- (3) can be rewritten as
and estimated using a pooled tobit maximum likelihood approach to allow arbitrary serial correlation of the error term. 11 Defining v it = a i + u it , the log-likelihood function to be maximized 10 See Section 5.3 for a sensitivity analysis that is conducted by including among the regressors also the contemporaneous value of the market imperfection index. It yields that the strict exogeneity of the market imperfection indexes seems to be supported by the data.
11 All the parameters will be then scaled by a factor (1 + σ 2 a ) −1/2 . Average partial effects will be however consistently estimated by the scaled parameters.
where Θ = (α, c t , β , ξ , σ v ) is the parameter vector to be estimated and Φ and φ denote, respectively, the CDF and the PDF of the standard normal distribution.
The vector x it contains, apart from the market imperfection indexes, a set of covariates aimed at controlling for observable heterogeneity at firm level that might be correlated to training intensity and to the sectoral market imperfection index. We try to use all the information in the dataset that could capture heterogeneous time variation of firm structure, organization, management, adoption of technical change, and productivity: value added, firm size, grants, sales, investments in machine and equipment, buildings and lands, R&D, labor costs, expenditure on temporary work agencies, advertising costs, communication costs, patent costs, energy costs, industry indicators at 2-digit SIC level, and time dummies. Table 3 reports estimation results of the model in which both the labor market friction and the product market power indexes are included in the training equation. Columns (5) and (6) focus on the unobserved effects tobit model in equation (7) which is the benchmark estimation techniques. Columns (1) and (2) refer to a linear model that ignores both the presence of corner solutions and correlated random effects. Columns (3) and (4) refer to a pooled tobit model that ignores the presence of the correlated random effects. Table 3 shows that the estimation results are similar across different estimation techniques. Moving from POLS to pooled tobit estimation, we take into account of the corner solution outcomes at the cost of imposing the normality assumption on the training intensity distribution. The effect of the labor market friction indicator is barely significant. If frictions increase by 10%, the probability that firms sponsor some training increases by 0.4 percentage points and the investment intensity on training increases by 1.2%. When the presence of correlated random effects is taken into account, we get effects of friction on firm-sponsored training that are significant at 5% and slightly bigger in size. A 10% increase in frictions generates a 0.5 percentage points increase of the probability of firms of deciding to invest in training and a 1.4% increase in training expenditures. Note that a Wald test for significance of the coefficients of the linear approximation of the firm unobserved heterogeneity largely rejects the null hypothesis. Per-forming the analysis without the time-average of the covariates would generate biased results due to their correlation with unobserved heterogeneity. The effect of product market competition is small and insignificant. This result is in line with the findings in Görlitz and Stiebale (2008) . They studied the impact of different measures of product market competition on the firm's number of trained employees in Germany. We used a more robust measure of product market competition and a finer measure of firms' investment in training. As in Görlitz and Stiebale (2008) , we ended up however with results that does not strongly support the theoretical predictions of Gersbach and Schmutzler (2006) .
The estimation results

Sensitivity analysis
To investigate the robustness of our parameter estimates we perform a number of sensitivity analyses, starting with a investigation of strict exogeneity of the market imperfections indicators. The estimation method we have used so far hinges on the strict exogeneity of the market indexes conditional on firm unobserved effects. This is a strong assumption, which rules out the possibility that a shock in training for firm i in period t might have an effect on the market structure in terms of firms' monopsony power or of firms' product market power. We test whether this situation is empirically relevant here by using the strict exogeneity test proposed by Wooldridge (2002, § 15.8 .2) for discrete response panel data models. We add the contemporaneous values of the market imperfection indexes as additional regressors. Under the null hypothesis, the contemporaneous market imperfection indexes should be insignificant. Fully robust significance tests return a p-value equal to 0.712 for the significance of the contemporaneous labor market friction index and to 0.216 for the significance of the contemporaneous product market power index.
13 Thereby, we cannot confidently reject the null hypothesis, supporting the strict exogeneity assumption.
Our second sensitivity analysis concerns the parametric restrictions of the model defined in (2) and (3). Parametric and semiparametric methods can be used to deal with the presence of the fixed effects u i in this non-linear framework.
14 In the benchmark model, we used a Mundlak (1978) version of Chamberlain's (1984) approach: a parametric approach that imposes some restrictions on the distribution of c i , which does not exclude dependence between x i and c i . The advantage of this model is that it allows estimation of the parameters and of a set of other quantities of interest from the policy perspective, like marginal effects of covariates. However, there is no guarantee that the parametric restrictions hold. The main goal of semiparametric methods is to construct estimators under more general assumptions. We test now the robustness of the results to too strict parametric assumptions by implementing the semiparametric estimator for censored regression panel data models with fixed effects introduced by Honoré (1992) .
Take t = 1, 2 and define
) is symmetric around the 45°-line through (∆x i β, 0). Honoré noticed that the symmetry is not affected by the censoring, so it holds also for the observed variables (y i1 , y i2 ). The symmetry can be exploited to derive orthogonality conditions that must hold at the true parameter values without the need for assumptions on the distributions of the fixed effects or error terms. Honoré derives two moments restrictions on the basis of which he proposes two estimators. We use Honoré's second estimator, since the corresponding objective function has some smoothness properties that makes it straightforward estimation and inference. 15 The vector of coefficients β enters the objective function through (x i2 −x i1 ) β, meaning that estimation hinges on time-variation: the coefficients of time-invariant variables are not identified. Moreover, the estimation of the marginal effects is not addressed in Honoré. Table 4 displays Honoré estimation results of the coefficients of market imperfections. Columns (1) and (2) report the estimation results of the model that comprises all the timevarying variables used in the benchmark specification. In columns (3) and (4), covariates that are jointly and separately insignificant are removed from the set of regressors. 16 The estimates 13 A fully robust joint significance test returns a p-value equal to 0.291. 14 See Charlier et al. (2000) for a comparison between parametric and semiparametric estimators for censored regression panel data model with fixed effects. 15 There are other strategies to construct more efficient estimators than this Honoré estimator. See Charlier et al. (2000) . It is beyond the scope of this subsection to implement the most efficient estimator. It is aimed at testing the robustness of the benchmark model to parametric assumptions. Thereby, we will limit this sensitivity analysis to Honoré's estimator with t = 2004 Honoré's estimator with t = , 2005 The variables that are jointly and separately insignificant are value added, investments in machine and equipment, R&D, temporary work agency costs, advertising costs, communication costs, patent costs, and the time dummy. Notes: 10,936 observations; fraction of censored observations = 0.590; * significant at 10% level.
for the friction indicator are similar to those in the benchmark model. The estimates for the product market competition index display instead an unexpected positive sign. However, as in the benchmark model, they are not significantly different zero. This evidence assesses the robustness of the results obtained under stricter parametric assumptions on the fixed effects and error terms.
As a third sensitivity analysis we estimate a model in which the job offer arrival rate λ, the job destruction rate δ, and their squares are included separately among the regressors, instead of only by way of ln φ and definition in (1). Both λ and δ can be viewed as separate measures of labor market frictions. The former is the rate at which new job opportunities are received by employees and therefore could capture mobility costs, vacancy availability, firm's propensity to poach employees. The latter is the rate at which job destructions occur and is therefore linked to the state of the economy and to the labor market institutions on dismissals and firing costs. The top part of Table 5 reports the estimation results. It is noted that the estimated effects have the expected sign: an increase either in the job offer arrival rate or in the job destruction rate has a negative effect with decreasing returns, ceteris paribus, on firm-sponsored training. Even if the coefficient of the squared job offer arrival rate is significantly positive, note that only less than one percent of the observations would lie on the increasing part of the training-job offer arrival rate quadratic function. For the average firm, a 10% increase in the job offer arrival rate generates a 0.9% reduction in firm-sponsored training and a 10% increase in the job destruction rate generates a 6.5% reduction in firm-sponsored training. Most of the effect of labor market frictions on training that we saw in Section 5 seems therefore to derive from the job destruction rate rather than the job offer arrival rate.
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In a fourth robustness check, we investigated how sensitive our main results are to alternative specifications of product market competition. We replicate the analysis of the benchmark model by substituting the price cost margin (PCM) for the PE in the training equation.
18 The lower part of Table 5 shows that the PCM has indeed a positive effect on firm-sponsored training. 17 We also used a quadratic specification of the relation between marginal costs and marginal profits in model (B-4). Then the PE varies with marginal costs. The parameter estimates relating PE with firm-sponsored training were in line with those of the benchmark model. 18 The PCM as a market measure of competition is usually calculated as market aggregate profits over market aggregate revenues. A large PCM indicates large opportunities of profits and, therefore, a highly concentrated industry. The closer the PCM is to zero, the more competitive the industry. 
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-.654** .323 Notes: 26,707 observations; * significant at 10% level; ** significant at 5% level; *** significant at 1% level. All the covariates listed in Table A -1 are included in the model specification. Standard errors are adjusted by clustering at the 3-digit SIC industry level to take into account intra-industry correlation.
However, the estimated coefficient is not significantly different from zero, which is very much in line with those obtained using PE as index of product market competition. In this application the chosen method to measure product market competition does not affect the conclusions. Finally, we check the sensitivity analysis of our results to outliers and to too restrictive functional forms of the market imperfection indexes. In the former check, we replicated the analysis by dropping from the sample firms belonging to the sector of iron and steel. In this sector PE is indeed much higher (look at panel b of Figure 1 ) and it might be that the corresponding observations are influential in determining the results. We found that the results are not sensitive to outlying observations. In the latter check, we changed the model specification and instead of log-linear functional forms for the market imperfection indexes we adopted log-quadratic functional forms or continuous spline functional forms (with knots at several percentiles of the market imperfection indexes). Once again, we found results that are very much in line with those of the benchmark model.
The quantitative importance of market imperfections
This subsection assesses the quantitative importance of labor market imperfections as determinants of firms' expenditure on training. This is done by estimating average partial effects (APEs) induced by changes in the magnitude of the labor market imperfection indicators: we compare predicted and counterfactual training expenditures at the sample means of the covariates as suggested by Wooldridge (2002, § 16.8.2) .
On the basis of the estimation results of the benchmark model, we estimate the following APEs:
i) The average change in expenditures and in the fraction of firms investing in training if all the sectors were characterized by low labor market frictions. We pick φ to be equal to the minimum observed over the sample period. 19 Thereby, we mimic the firm-sponsored training implications of an economy-wide increase in labor market flexibility to the level of the most flexible labor market. It is found that an economy-wide move to a very flexible labor market would significantly reduce firms' expenditures in training by 36% (e95 per unit of labor) and the fraction of firms investing in training by 13%. 20 ii) The average change in expenditures and in the fraction of firms investing in training if, in every sector, there were one more job offer per unit of job destruction. In this case expenditure on training decreases by 4.9% (e12.8 per unit of labor) and the fraction of firms investing in training decreases by 1.6%. iii) The average change in expenditures and in the fraction of firms investing in training if the labor market frictions decreased by one standard deviation. Expenditure in training would decrease by 5.5% (e14.5 per unit of labor) and the fraction of firms investing in training would decrease by 1.8%.
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Conclusions
Investments in training of workers are important for individual firms because they stimulate productivity of workers and competitiveness of firms. The extent to which training of workers is important differs between firms. Some firms may chose to hire less skilled workers and invest in training of these workers while other firms prefer to hire more skilled workers and provide less training. The importance of workers' training goes beyond individual firms as training may facilitate sectoral adjustment and stimulate growth nationwide. Investment in training may be affected by market imperfections. Indeed, recent human capital theories predict that labor market frictions and product market competition influence firm-sponsored training. Our paper investigates how market imperfections affect firms' propensity to sponsor training. We use Dutch data covering the census population of manufacturing firms with more than 20 employees and the census population of workers. We first compute two indexes of labor market friction and product market competition at 3-digit SIC industry level. Then, we recover the causal effect of both type of market imperfections on firm-sponsored training. We find that a decrease in labor market frictions significantly reduces firms' training expenditures. From a sensitivity analysis it appears that this is largely driven by the effect of a change in job destruction. Clearly, if the job destruction rate goes up investments in firm-specific training go down because of the reduction in the period over which investments are paid-back. Instead, product market competition does not have an effect on firm-sponsored training. From this we conclude that increasing competition through international integration and globalization does not pose a threat to investments in on-the-job training. An increase in labor market flexibility may reduce incentives of firms to invest in training, but the magnitude of this effect is small. employees per unit of labor.
23 A large fraction of firms do not sponsor at all training and, overall, the fraction of observations with some training is equal to 63.7%. The important mass of observations at zero training costs calls for econometric models properly accounting for the presence of corner solution outcomes (see Section 5). The investment in training per unit of labor is equal to e220 on average and ranges to a maximum of e25,350. The average training costs per unit of labor conditional on sponsoring training is instead equal to e345. The average firm size is about 104 employees for an average wage cost of more than e4 million. More than half of the observations in the sample are concentrated in 4 sectors: manufacture of food and beverage products (SIC-15), of fabricated metal products (SIC-28), of machinery and equipment (SIC-29), and publishing, printing and reproduction of recorded media . The others are scattered over the other 2-digit manufacturing industries. The rest of the listed variables (e.g. R&D, advertising costs, communication costs, and costs of patents) enter the specification of the econometric models and try to capture firm heterogeneity, both timeconstant and time-varying. They are aimed at approximating heterogeneity in firm organization structures and manager qualities, so as to remove spurious correlation between the error term and the market imperfections industry indicators. 
B-2 Product market competition
The product market competition index used in this paper is the PE. The PE is more robust as an indicator for product market competition than for example the PCM. 26 Consider the case, for instance, when firms in a given sector start behaving more aggressively. This might result in inefficient firms being forced out of the market and in a bigger market share for the survivors. In such a hypothetical situation characterized by an increased competition due to a more aggressive firm conduct, the PCM would wrongly indicate less intense competition. The PE avoids such pitfalls since it is not based on profits and costs levels. Rather, it looks at the marginal variation in profits caused by a marginal variation in costs per unit of output. If this relation becomes steeper over time, competition has become more intense. The underlining idea, based on the theoretical work in Boone (2008) , is that in more competitive markets firms are punished more harshly in terms of profits for being inefficient.
The computation of the PE for each 3-digit SIC industry follows Boone et al. (2009) and is based on the estimation by ordinary least squares (OLS) of the following equation ln(π it ) = α i + α t − β t ln c it r it + ε it , (B-4)
where π it , c it , and r it are respectively profits, costs, and revenues of firm i at time t, α i and α t are firm and time fixed effects, ε it is the error term. The coefficient β t is the percentage increase in profits due to a percentage increase of costs per unit of revenues, c it /r it , which is our mea-sure of product market competition. 27 Boone et al. (2009) show under which assumptions an increase (decrease) of β t over time can be safely interpreted as more (less) intense competition in the corresponding industry. It is precisely the time-variation of this index that will convey information to identify the impact of PE on firm-sponsored training in an unobserved effects econometric framework.
